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COST AND PERFORMANCE REPORT
ll EXECUTI VE  sUMVARY I

RPF-048.pm5\1018-01.pm5

Thi s report presents cost and perf or mance
datafor athernal desorptiontreatnent

appl i cation at the Qutboard Mari ne CGor por a-
tion (M) Superfund Ste, locatedin
Vukegan, I1linois. OMC perforned nari ne
product nmanuf act uring operations at thesite.
Hydraul i ¢ f1ui d contai ni ng pol ychl ori nat ed

bi phenyl s (PCBs) was di schar ged t hr ough f 1 oor
drains, resultinginthe contamnati onof soil in
several areas of the site and contamnation of
sedi nent i n near by Vukegan Har bor .

Based on a 1989 Consent Decree and Record
of Decision, therenedi al activities sel ected
for the siteincl uded excavation, stockpiling,
and treat nent of PCB-contam nat ed soi |l and
sedi nent. The speci fi ed cl eanup goal s for the
site for PCBs was 97 percent renoval by nass
intreated soil and sedinent. Inaddition, a
destruction and renoval efficiency (DRE) of
99. 9999%for PCBs and a limt of 30 nano-
grans per dry standard cubi c meter (ng/dscn)
for dioxins and furans were required for stack
gas en ssi ons.

Soi | Tech’ s nobi | e Anaer obi ¢ Thernal Proces-
sor (ATP) systemwas sel ected for treatingthe
PCB- cont ani nat ed soi | and sedi nent at OMC.
The Soi | Tech ATP syst emi ncl uded a f eed
system the ATPunit (rotary kil nthernal
desorber), a vapor recovery system a fl ue gas
treatnent system and atailings handling
system Véstewater fromthe vapor recovery
systemwas treated i n an on-site wast enat er
treat ment systemand then di schargedto a
sanitary sewer. Mpst of the P(Bs desor bed
fromthe contam nat ed soi | and sedi nent
were contained in oil fromthe vapor recovery

system Approxi mat el y 50, 000 gal | ons of oi |
wer e generat ed during ful |l -scal e ¢l eanup and
ver e di sposed of f site. The treated soil and
sedi nent were pl aced i nto contai nnent cell s
constructed on site.

The ATP systemwas operated at the OMC
site fromJanuary 22, 1992 until June 23, 1992
and was used to treat approxi mately 12, 700
tons of PCB-contaninated soil and sedi nent .
The ATP syst emnet t he cl eanup goal for

P(Bs i n soi | and sedi nent by achi evi ng an
aver age renoval effici ency of 99.98 percent
for total PCBs. PABconcentrations inthe
treated soil ranged from0.4to 8.9 ng/kg. The
PCB DRE of 99. 9999%and total di oxi n and
furan stack emi ssion requirenents of 30 ng/
dscmwer e net during the full -scal e cl eanup.

Curi ng t he proof - of - process peri od (January
23 until March 5), the DREfor PCBs was not
net, and EPA shut t he systemdown. From
March 5 until May 30, Soi |l Tech nmade nodi fi -
cations tothe ATP system and t he stack gas
eni ssi ons requi renent s were net during the
renai nder of the soil cl eanup.

A SI TE Denonstrati on was conduct ed at t he
QMCsite during June 1992. Duringthis
denonstration, 255 tons of soil and sedi ment
were treat ed.

The renedi ati on of contaninated soils and
sedi nents at GMC was conpl eted at a cost
of $2,474,000for activitiesdirectly attributed
totreatnent (correspondi ngto $190/ton of
soi | and sedi nent treated) and $900, 000 for
before-treat nent activities.
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Bls TE 1 NFORMATI ON

I dentifying I nformation

Treat ment Application

Qut board Marine Gorporation Superfund Site
Vdukegan, Il1inois

CERCLI S #: 1LD000802827

ROD Date: 31 March 1989

Background

Type of Action: Renedi al

Treatability Study Associated with

Appl i cation? Yes (see Appendi x A and

Ref er ence 6)

EPA SI TE Program Test Associated with
Appl i cation? Yes (see Ref erence 5)

Qperation Period: 1/22/92 to 6/ 23/ 92
Quantity of Material Treated During
Application: 12,755 tons of soil and sedi nent

H storical Activity that Generated Contani-
nation at the Site: A um numdi e-casti ng,
nachi ni ng

Cor respondi ng Sl C Code: 3363 (Al um num
D e- Gasti ngs)

Wast e Managenent Practice that Contrib-
uted to Cont am nation: D scharge to Sewer/
Surface Véter, Surface D sposal Area

Site Hstory: The Qut board Mari ne Cor por a-
tion (M) Superfund Steislocatedin
Vdukegan, 111inois on the western shore of
Lake M chi gan, approxi nately 10 nil es sout h

litigation between GQMC and EPA concer ni hg
EPA s access to QMC property. 1 n 1989, EPA
and OMC negot i at ed a consent decree, and
the 1984 ROD was anended i n March 1989
toadd a requirenent for treatnent of the

cont ami nat ed soi | and sedi nent onsite. Wile
t he anended RCD di d not require a specific
treat nent technol ogy, the RIDdi d specify a
treat ment perfornance goal of 97 percent
renoval of PCBs.

RPF-048.pm5\1018-01.pm5

of the Wsconsi n border, as shownin FHgure 1.
OMC, a nari ne product s nanuf act urer, used
hydraul i ¢ fl ui d contai ni ng pol ychl ori nat ed

bi phenyl s (RBs) as alubricant for its al uni-
numcast i ng and nachi ni ng operati ons from
1961 to 1972. During t hese operati ons,
hydraul i ¢ flui d was di scharged t hrough f1 oor
drainstoanoil receptor system The oil
recept or systemsubsequent !y di scharged to
several areas at thesite It isestinatedthat
appr oxi nat el y 700, 000 pounds of PCBs were
di scharged to the QMC si t e and appr oxi -

nmat el y 300, 000 pounds of PCBs were di s-
char ged t o WVAukegan Harbor. The mai n ar eas
of P(Bcontamnation at the site, shownin
Fgue2 are: SipNo. 3 aparkinglot, the
North O tch, the Oral Lagoon, the O escent
O tch, and Waukegan Harbor. [2, 3, 4, 5, and
12]

Outboard Marine Corp
Superfund Site
Waukegan, Illinois

Regul at ory Cont ext: A Record of Deci sion
(RCD) was signedin 1984 and engi neeri ng
desi gn work began i n 1984. However, this

. Figure 1. Site Location
wor k was suspended in | ate 1985 due to
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Background (cont.)

Qut board Mari ne Corporation Superfund S te—Page 3 of 20 —

Bls TE | NFORMVATI ON (CONT. ) I

The fol | ow ng renedi al actions were speci fi ed:

B FExcavationandtreatnent of Sip No. 3
sedi nent wi th PCB concentrati ons
great er than 500 ppm

B [Dredging of sedinent inthe Uper
Harbor wi th PCB concentrations
exceedi ng 50 ppmand pl acenent of
the dredged sedinent inthe Sip No. 3
contai nnent cell for future treatnent;

QGonstruction of awest contai nnent
cell toholdtreatedsalids;

Qonstruction of an east cont ai nnent
cell intheparkinglot area;

Gonstruction of atenporary on-site
wastevater treatnent facility for
treat ment of dredged water and a
per manent wast ewat er treat ment
facility for treatment of contai nnent

. cel |l wastewat er;
B Renoval and treat ment of soil and

sedi nent inthe Gescent Otch and B Cypping of all contai nnent cell's; and
Oval Lagoon areas w th PCB concen-

trations greater than 10, 000 ppm B G oundwater nonitoring around t he

cont ai nnent cel | s.
B nstruction of acontai nnent cell at

Siph. 3; F gure 2 shows the areas at the site where PCB
concentrations were between 50 and 500
B  onstruction of anewsliptorepl ace ppmand ar eas where PCB concentrati ons
SiphN. 3 exceeded 500 ppm

Site Logistics/Contacts

Site Managenent: PRP Lead

Oversi ght: EPA

North Ditch

Remedi al Project Manager: C
Crescent Ditch,
Bl Bolen (HSR.-6J) AV/O
(34 ndy Nol an-forner RPN Parking Lot

US BEPA- Region5
77 st Jackson
Chi cago, | L 60604
(312) 353-6316

)
ol
OMG! OMC Plant No. 2
Cost
Area |

|

Complex

Outfall

Treat ment Syst em Vendor:
Joseph Hutton

per ati ons Manager

Soi | Tech ATP Syst ens

800 Canoni e Dri ve

Porter, 1 N46304

(219) 926- 8651

|1 Lake Michigan

LEGEND

PCB Concentrations
over 500 ppm

PCB Concentrations
between 50 and 500 ppm

/ OMC Plant No. 1

Construction Manager: —

Kevi n Brissett

CGanoni e Envi ronnment al Servi ces
800 Canoni e Dxive

Porter, | N46034

(219) 926- 8651

Figure 2. OMC Site Before Renedi al Action
(adapted from[4])
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B vATRI X DESCRI PTI ON I

Matri x Identification

Type of Matrix Processed Through t he Treat nent System Soil (ex situ), sedinent (ex situ)

Cont am nant Characteri zation

Pri mary Contam nant G oups: PCBs soi | /sedinent feedtothe ATPunit (neasuredin
dai | y conposi t e sanpl es col | ected fromt he f eed
) - conveyor tothe ATPunit) ranged from2,400 to
of soils fromthe Qescent D tch and Qval 23,000 ny/ kg. PCBs were measured i n untreated

Lagoon arfeas W th PCB cor:jcentdr.atl ons ; n soi | / sedi ment sanpl es usi hg EPA Met hod 8080.
excess of 10, 000 ppmand sedi ments from [4, 5, 9, 10, and 13]

Sip3wthPMBconcentrations grater than
500 ppm The concentration of POBs inthe

The ROD speci fi ed excavati on and tr eat nent

Matri x Characteristics Affecting Treatment Cost or Performance

The naj or natrix characteristics af fecting cost neasur ed val ues are presented i n Tabl e 1.
or performance for this technol ogy and t hei r

Table 1. Matrix Characteristics* [1,5]

Parameter Value Measurement ~ Method
Soil  Classification Sand Not  Reported
Bulk Density 1.87 g/cm 3 Not  Reported
Moisture  Content 12.9% Not  Reported
pH 8.59 Not  Reported
Total Organic Carbon 16,000 ppm Not  Reported
Total Petroleum Hydrocarbons 3,033 ppm Not  Reported
Chloride 303 ppm Not  Reported
Extractable Organic Halides 1,900 ppm Not  Reported
Particle Size Distribution
<475 mm 5.55% Not  Reported
<475 mm > 2 mm 2.93% Not  Reported
<2 mm > 0425 mm 7.607% Not  Reported
<0.425 mm > 0.075 mm 68.69% Not  Reported
<0.075 mm > 0.005 mm 7.887% Not  Reported
<0.005 mm 5.677% Not  Reported
Lower Explosive Limit Not  Available

*The val ues presented i n the tabl e above are the average results for the three conposite
sanpl es of the contam nated feed col | ected during the three test runs of the Sl TE Denonstr a-
tion (conducted in June 1992).

These val ues are representative of 255 of the 12,755 tons of soil and sedi nent treated at
OMC and are the only data avail able at this time. The nmethods used t o neasure these
paranet ers were not identifiedin available references.
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Primary Treat ment Technol ogy Type
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ll TREATMVENT SYSTEM DESCRI PTI ON I

Thernal desorption

Suppl enent al Treat ment Technol ogy Types [ 5, 11]

Post-treatment (air): The ATP syst emused
at the QWCsiteincluded two off gas treat -
nent systens. The fl ue gas treat nent system
designed to treat gases fromthe conbustion
zone of the ATP unit incl uded the fol | ow ng

t echnol ogi es:

B Cycl one;

B  Quench;

B Baghouse; and

B Carbon adsorption.

The vapor recovery systemdesi gned to treat
vapor s fromt he preheat and retort zones of

the ATP unit consi sted of the fol | ow ng tech-
nol ogi es:

B Cycl one;
B Condenser; and
B Gas-oil-water separators.

Post-treatment (water): The condensed
wat er fromthe vapor recovery systemwas
di scharged to an on-site wast ewat er treat -
nent systemutilizingsandfiltration,

K ensorb®filtration, ultraviol et oxi dation,
cartridgefiltration (0.5ncrons), and acti -
vated carbon filtration.

Soi | Tech ATP Thermal Desor pti on Technol ogy Descri ption and Operation

The Soi | Tech Anaer obi ¢ Ther nal Processor
(ATP), showninFgure 3, is anobiletreatnent
systemconsi sting of six nai n process units,
including asoil pretreatnent system afeed
system an anaer obi ¢ thermal processor unit,
a vapor recovery system a fl ue gas treat nent
system and atailings handling system [5]

The f eed syst emconsi sts of two feed hoppers
and a conveyor belt. ne feed hopper con-
tai ns the contamnat ed soi | and t he ot her
contai ns clean sand. Thesandis fedtothe
ATP unit during systemstartup and shut down
periods, serving as a heat carrier. Sand was

al so fed during upset conditions. [5]

The ATPunit is arotary kil nwhi ch contains
four separateinternal zones, separated using
proprietary sand seal s. As shownin H gure 4,
these i ncl ude the preheat, retort, conbustion,
and cool i ng zones. The feed enters the
preheat zone where it i s heated and m xed,
vaporizingwater, vol atile organi cs, and sone
senivol atil e organi cs. The solids then enter
theretort zone where they are further heat ed,
causi ng vapori zation of heavy oil s and sone
thermal cracki ng of hydrocarbons, resultingin
the formation of coked solids and decont am -
nated sol i ds. The solids fromtheretort zone

then enter the conbusti on zone wher e coked
sol i ds are conbusted. Aportion of the decon-
tamnated solids arerecycledtotheretort
zone vi a a recycl e channel . The recycl i ng of

t hese sol i ds hel ps to nai ntai n an el evat ed
tenperatureinthe retort zone. The decon-
tam nat ed sol i ds renai ni ng i n the conbusti on
zone ent er the cool i ng zone where they are
cooledto an appropriate exit tenperature. [5]

The vapor recovery systemconsi sts of two
paral | el systens. e systemcondenses

wat er and vapor s fromt he preheat zone of
the ATP unit and consi sts of acyclone, a
condenser, and a gas-oi | -water separator. The
ot her syst emcondenses wat er and vapor s
fromtheretort zone and consi sts of two

cycl ones, ascrubber, afractionator, acon
denser, and a gas-oi | -water separator. Ql
fromt he vapor recovery systemcont ai ni ng
PBs i s dischargedto a storage tank for of f-
sitedisposal. Duringthefull-scal etreat nent
of 12,755 tons of soil and sedi nent at OMC,
approxi mat el y 50, 000 gal | ons of oil contai ni ng
P(Bs were col | ect ed and di sposed of f site. [5]

Condensed wat er fromt he vapor recovery
systemwas treated i n an on-site wast enat er

U.S. ENVIRONMENTAL PROTECTION AGENCY
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I TREATMENT SYSTEM DESCRI PTION (CONT.) I

Soi | Tech ATP Ther mal Desorption Technol ogy Description and
Qperation (cont.)

To On-Site

Imlmmé

Treated Solis Stockpile
(Hold for QA/DC Verification)

Wasle Off Tank

Figure 3. ATP Schematic [1]

treat nent system whi ch consisted of the carbons fromt he fl ue gas exiting t he conbus-
fol l ow ng treat nent processes: tion zone of the ATP. F nes fromt he baghouse
and cycl one are nixed wth the treated sol i ds

W Sdfiltration exitingthe ATP unit. Thetreatedfluegasis

] |<1enso_rb®fi|t_rati9n? rel eased to t he at nosphere. [5]

B Utravioet oxidati on;

B Cxtridgefiltration; and Duri ng t he proof - of - process peri od (January
B Carbon adsorption. 22, 1992 to March 5, 1992), the ATP system

did not neet the stack gas enission require-
nment of 99.9999 percent DRE for PCBs. The
ATP syst emwas shut down on March 5, 1992

B fluent testingfol | owng nobilizationof the and the fol | ow ng nodi fi cati ons were nade to
ATPunit tothe siteidentifiedthe presence of the flue gas treatnent system
phenol s, acetone, and ot her br eakdown
products. The wast ewat er systemwas nodi -
fied to reduce phenol and acetoneto | evel s
accept abl e for di scharge tothe sanitary sewer. B The scrubber was converted to an
[3 adsorption unit by addi ng two new
car bon beds to t he scrubber; and

The wast ewat er fromthi s systemwas di s-
chargedtoasanitary sewer. [11, 12]

B The carbon bed depth in t he st ack was
i ncreased to 24 i nches;

The fl ue gas treat nent systemconsi sts of a

cycl one wi th fi nes conveyor, flue gas quencher B Activated carbon beds wereinstall ed
chanber, baghouse wi th dust conveyor, acid inthevapor returnlines for the
gas scrubber, and activated carbon unit. This preheat and retort zones.

syst emr enoves particul at es and trace hydro-

U.S. ENVIRONMENTAL PROTECTION AGENCY
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Il TREATMENT SYSTEM DESCRI PTI ON ( CONT.)
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Soi | Tech ATP Ther mal Desorption Technol ogy Description and

Qperation (cont.)

DISCHARGE —
A COOLING ZONE I COMBUSTION ZONE ] SAND SEAL
—  e—— e —— - ——— ca———— /_

-

-y
* FLUE GAS -

g M ! >
VAPORS FLOW \__ PREHEAT ZONE % RETORT ZONE \
- |\
\ SAND SEAL \ l
. \ ™~ HYDROCARBON
FEED = ™~ p T T T == AND STEAM
\ EVOLVED STEAM \ VAPORS FLOW
AND ORGANICS ( t

\

NS e
4 J i

SPENT SAND

™ HoT SAND RECYCLE l
~ COMBUSTION

COKED SAND

TREATED SOLIDS F
KILN END SEALS (TYP.)

( IL __J :'_ AIR FLOW

Figure 4. Sinplified Sectional D agram
Showi ng t he Four Internal Zones [5]

Inearly My, Soil Tech di scovered agapinthe
fl ue gas carbon bed seal , which al | oned an
estinmat ed 70%of the fl ue gas streamto
bypass t he carbon bed. Thi s probl emwas
corrected prior tothe stack gas testing on
May 12. The PCB DRE of 99. 9999%was

achi eved during t he renai nder of this applica-
tion. [12]

Thetailings (treated solids) handl i ng system
was used to cool and renove treated sol i ds
fromthe ATP. The treated solids exitingthe
ATP wer e quenched wi t h process and scrub-
ber water and transported to storage pil es
usi ng bel t and screwconveyors. [5]

The prinary i nnovative feat ures of the ATP
unit arethe four internal zones and t he use of

proprietary sand seal s at each end of the
retort zone whi ch are desi gned to nai ntai n an
oxygen-free environnent intheretort zone.
The oxygen-free environnent inthe retort
zone hel ps to prevent the oxidati on of hydro-
carbons and coke. [5]

A S TE Denonstrat i on was conduct ed at t he
OMCsite in June 1992. The purpose of the

S TE denonstrati on was to obtai n i nfornation
on t he performance and cost of the technol -
ogy andto assess its effectiveness at the
QVCsite. Duringthethreetest runs of the
denonstration, 255 tons of soil and sedi ment
vweretreated. [1]
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B TREATMENT SYSTEM DESCRI PTION (CONT.)

Operating Paraneters Affecting Treatment Cost or Performance [5, 12]

The naj or operating paraneters af fecting cost or wer e 211 and 88 actual cubic feed per mnute
per formance for thi s technol ogy and t he val ues (acfm, respectively. The average stack gas fl ow
neasured for each during this treatnent applica- rate during the S TE Denonst rati on was 6, 580
tionare presentedin Tabl e 2. standard cubi c feet per mnute (scfn).

The aver age preheat and retort zone of f-gas fl ow
rat es measured during the S TE Denonstrati on

Tabl e 2. Qperating Paraneters* [5, 12]

Parameter Value Measurement Method
Operating Pressure Negative pressure Pressure to electrical transducer
Preheat and Retort Zone Residence . . ) . )
: 30 to 40 minutes Engineering  design  calculations
Time
Preheat Zone Temperature 851°F Thermocouples in preheat zone
Retort Zone Temperature 1,207°F Thermocouples in retort zone
. Thermocouples in  combustion
Combustion Zone Temperature 1,339°F
zone
Cooling Zone Temperature 764°F Thermocouples on cooling zone
Weight of treated solids measured
System Throughput 8.31 tons per hour )
using a truck scale

*The val ues presented in the tabl e above are the average results for the three test runs of the SITE
Denonst ration conducted i n June 1992. They are based on t he operating conditions used for
treating 255 of the 12,755 tons of soil and sediment at OMC. [5, 12]

Ti el i ne

Thetinelinefor thisapplicationis presentedin Tabl e 3.
Table 3. Tineline[1, 2, 4, 5, 9, 10, 11, and 12]

Start Date End Date Activity
OMC used hydraulic fluid that contained PCBs in its
1961 1972 . X
manufacturing operations.
May 15, 1984 . ROD  signed.
Consent Decree signed and ROD amended requiring on-site
March 31, 1989 . treatment rather than off-site disposal of contaminated soil and
sediment.
Site construction activities initiated, including stockpiling of soil
1989 .
and sediment for treatment.
November 1991 January 1992 SoilTech ATP system assembled and shakedown of system

conducted.

Contaminated soil and sediment treated using the ATP system

January <2, 1992 February 24, 1992 (30-day proof-of-process period).

February 24, 1992 February 29, 199¢  ATP system shutdown for maintenance.
System restarted but shut down 5 days later by EPA due to

el i, Al tueln 13813 nonattainment of stack gas emission standards.

March 5, 1992 March 17, 1992 ATP system modified.

March 17, 1992 March 18, 1992 Stack gas testing conducted.

March 19, 1992 April 9, 1992 ATP system modified.

April 8, 1992 April 16, 1992 Stack gas testing conducted.

April 17, 1992 May 12, 1992 ATP system modified.

May 12, 1992 May 14, 1992 Stack gas testing conducted. FEmissions standards met.

May 30, 1992 June 15, 1992 ATP system restarted and operated continuously.

June 16, 1992 June 19, 1992 SITE  Demonstration  conducted.

June 20, 1992 June 23, 1992 Treatment of soil and sediment using the ATP system completed.

U.S. ENVIRONMENTAL PROTECTION AGENCY
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Bl TREATMENT SYSTEM PERFORVANCE I

O eanup Goal s/ Requirenments [4, 5, and 12]

The 1989 R speci fi ed a cl eanup goal for
P(Bs i n soi |l and sedi nent of 97 per cent
renoval by mass. S ack gas eni ssi on require-
nent s wer e speci fiedinthe Gonsent Decree
for P(Bs (99. 9999 percent destruction and

Addi tional I nformation on Goals [5,

renoval efficiency (DRE) for PCBs). Astack
gas eni ssi on requi renent for di oxi ns and
furans of 30 nanograns per dry standard
cubi ¢ neter (ng/dscn) was al so speci fi ed by
EPA

9, 10, 11, and 12]

The 1989 RDstated that sedinent fromSip
No. 3 and Vaukegan Har bor wi t h PCB con-
centrations exceedi ng 500 ppmand soi | and
sedi nrent fromthe Grescent D tch and Oval

Treat nent Performance Data [9, 10,

Lagoon areas w th PCB concentrati ons ex-
ceedi ng 10, 000 ppmrequired on-site treat -
ment .

11, and 12]

Tabl e 4 sunmari zes the anal ytical results for
PCBs i nuntreat ed soi |l / sedi nent and treat ed
soi | / sedi nent during the treatnent application
at OMC Appendi x B cont ai ns PCB anal yti cal
results for each day sanpl es were col | ect ed.

Tabl e 5 shows stack gas results for the P(B
DREand total dioxinand furan concentration
during t he proof - of - process and nodi fi cati ons

period (sanpl es col | ected from1-28-92 to
4-10-92). Tabl e 6 shows stack gas results for
the PGB DRE and total dioxin and furan
concentration after the process nodifications
wer e conpl et ed (sanpl es col | ect ed from5/
12/92 to 6/ 16/ 92). Appendi x B contai ns t he
results for each stack gas test conduct ed at
OMC.

Tabl e 4. PCB Anal ytical Results [9, 10, 11]

Number of Data
Range Average Points

Untreated

. : 2,400 to 23,000 mg/kg 10,484 mgl/kg 75
Soil/Sediment
Treated Soil/Sediment 0.4 to 8.9 mg/kg 2.2 mglkg 75
PCB Removal

o 99.91 to >99.99% 99.98% N/A
Efficiency

N A - Not applicable.

Tabl e 5. Stack Gas Resul ts During Proof -of -Process Period
(Sanpl es taken between 1/28/92 and 4/10/92) [ 10, 11]

Range Number of Data Points
PCB DRE 99.568 to 99.99968% 10
Total Dioxin/Furan
) 19.66 to 1,037 ng/dscm at 7% O , 10
Concentration

Tabl e 6. Stack Gas Results After Process Mdifications Conpl et ed
(Sanpl es taken between 5/ 12/92 and 6/ 16/ 92) [ 10, 11]

Range Number of Data Points
PCB DRE 99.99991 to 99.99999% 8
Total Dioxin/Furan

NA 0

Concentration

U.S. ENVIRONMENTAL PROTECTION AGENCY
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Il TREATMENT SYSTEM PERFORMVANCE (CONT.) I

Treat ment Performance Data [ 9, 10, 11, 12] (cont.)

Luring the Sl TE Denonst rat i on conduct ed at
the QVCsite in June 1992, stack gas em s-

si ons were anal yzed for individual di oxi ns and
furans duringthreetest runs. Theresults,
shown in Tabl e 7, indicate that only TCDF was
present at detectablelevels. [5]

The P(Bresults for untreat ed soil / sedi nent
and treat ed soi | / sedi nent presented in Tabl e 4

are for conposite sanpl es col | ect ed each day
t he syst emwas operat ed. Soil/sedi nent and
st ack gas sanpl es were anal yzed for PCBs

usi ng EPA Met hod 8080. Stack gas sanpl es
ver e anal yzed for di oxi ns and f urans usi ng
EPA Met hod 8280. [5, 9, 10, 11, 12, and 13]

Tabl e 7. D oxin and Furan Stack Gas Eni ssi ons Measured During the Sl TE Denonstration [ 5]

Compound

Average Dioxin and Furan Concentrations in
Stack Gas Emissions (ng/dscm)

Tetrachlorinated dibenzo-p-dioxins (TCDD)
Tetrachlorinated dibenzofurans (TCDF)
Pentachlorinated dibenzofurans (PeCDF)

Hexachlorinated dibenzofurans (HXCDF)

TOTAL

<0.029

0.0787

<0.022

<0.018

0.07872

2Total stack gas concentration of 0.0787 ng/dscmis equivalent toa 2,3,7,8-TCDD concentr a-

tion of zero.

Performance Data Assessnent

As shown i n Tabl e 4 and Appendi x B, the

Soi | Tech ATP syst emachi eved t he cl eanup

goal of 97%renoval by mass of PCBs in soil
and sedi nent, achi evi ng an aver age PCB
renoval efficiency of 99.98% Treated soil P(B
concentrations ranged from0. 4 to 8.9 ny/ kg.
The PCB DRE requi renent was achi eved f or
stack gas emssi ons after the process nodifi -
cations descri bed above were made in early
May 1992.

As shown i n Tabl e 5 and Appendi x B, the
concentration of total dioxinsandfuransinthe
stack gas was | ess t han t he stack gas enissi on

Performance Data Conpl et eness

requi rement of 30 nanograns per dry standard
cubi c neter (ng/dscn) in 3 of the 10 stack gas
tests conducted prior to conpl eting the process
nodi fi cations described above. The concentra-
tions of total dioxins and furans neasured near

t he concl usi on of the nodi fications peri od
(4/10/92) was 24.7 ng/ dscm Total di oxi ns and
furans were not anal yzed i n subsequent stack gas
tests. The concentration of total dioxins and furans
inthe stack gas during the threetest runs con-
duct ed duri ng the SI TE Denonst rati on on

June 16, 1992 was 0. 0787 ng/ dscm

Performance Data Quality

Paired untreated and treat ed soi | and sedi -
nent concentrations were obt ai ned for each
day of operation of the ATP systemat the
OVCsite. Daily val ues for operating param
eters, however, are not avail abl e.

EPA SW 846 net hods wer e used for anal ysi s
of the soil sanpl es and st ack gas enissions in
this application. No exceptionstothe Q¥ QC
requi renents were noted i n the avail abl e

ref erence.
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B TREATMENT SYSTEM cosT

Procurenment Process

The potential |y responsi bl e parties (PRPs) for nent procedure. Canoi ne subcontract ed

this site sel ect ed Ganoni e Envi ronnent al Soi | Tech ATP Systens, Inc. totreat the PGB
Services to provide the engi neering designand  contanm nat ed soi | / sedi nent usi ng t he Soi | Tech
construction services for the QM Vukegan ATP system

Har bor proj ect through a conpetitive procure-

Treat nent System Cost

Soi | Tech was contractedtorenedi ate the soil s addition, Tabl e 9 shows atotal of $900, 000

and sedi nents at CMCfor $700,000 i n fi xed for before-treat nent costs. There were no
costs and $185 per ton of naterial processed. costsinthisapplicationfor thefoll owng
These costs didnot include utilities, site el enents inthe VBBS: Liquid Preparation and
preparation, excavation of contamnated soil, Handl i ng, Vapor/ Gas Preparati on and Han-

or disposal of P(B condensat e produced. [14] ding, Pads/Foundations/Soill Gntrol, Training,
Qperation (Long Term- Qver 3 Years), D s-
mantling, SteWrk, SQurface Véter ol | ection
and Gntrol, Ar Pollution/Gas @l | ection and
ontrol, Solids Gl ectionand Gntai nnent,

Li qui ds/ Sedi nent s/ 9 udges ol | ecti on and
ont ai nnent, Druns/ Tanks/ S ruct ures/ M scel -
| aneous Denol i ti on and Renoval , Decont am -
nati on and Decommi ssi oni ng, D sposal (Q her
than Cormerci al ), D sposal (Comercial),
Ste Restoration, and Denobi | i zati on.

Tabl es 8 and 9 present the actual costs for the
thermal desorptionapplicationat QMC In
order to standardize reporting of costs across
projects, costs are shownin Tables 8 and 9
accordingtothe format for an i nteragency
VWr k Breakdown Structure (WBS). The WBS
speci fies 9 before-treatnent cost el enents, 5
after-treatnent cost el enents, and 12 cost

el enents that provi de a det ai | ed br eakdown
of costs directly associatedwth treat nent.
Tabl es 8 and 9 present the cost el enents
exactly as they appear inthe VBS alongwth
the specific activities, as provided by BPAin
the Draft Applications Anal ysi s

Report i Tabl e 8. Costs Directly Associated wi th Treat ment [5]
Inpreparing the Applications Cost Elements Cost  (dollars)
Anal ysi s Report, BEPAobtai ned Solids Preparation and Handling 186.000
actual cost data fromSoil Tech for - residuals and waste handling and transporting '
treating 12, 755 tons of soi | at Startup/Testing/Permits
oMC. [5] - permitting and regulatory 188,000
The cost datain Tabl e 8 showa - startup 158,000
total of $2,474,000 for cost Operation (Short Term - Up to 3 years)
elenents directly associated with - labor 854,000
treat nent of 12, 755 tons of soil - supplies and consumables 139,000
(i.e., excluding before and after - utilities 65,000
- equipment repair and replacement 133,000

treatnent cost el enents). This

total treatnent cost corresponds Cost & GRS

i 361,000

to $190 per ton of soil treated. In - capital equipment
Demobilization 390,000
TOTAL DIRECT TREATMENT COSTS 2,474,000

U.S. ENVIRONMENTAL PROTECTION AGENCY
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Il TREATMVENT SYSTEM cosT (CONT. ) I

Tabl e 9. Before-Treatnent Cost E enents [5]

Cost Elements Costs  (dollars)
Mobilization and Preparatory Work
- t.ra.n.sport of ATP unit to site 655.000
- initial setup
- installing fence around location for ATP unit
Monitoring, Sampling, Testing and Analysis
effluent  monitoring 207,000
analytical services 38,000
TOTAL BEFORE TREATMENT COSTS 900,000

Cost Data Quality

Treat nent cost infornation shownin Tabl e 8
represents actual costs for thisapplication,

Vendor | nput

and i ncl ude cost s for seven specific el enents
i n the VIBS.

Accordingtothetreat nent vendor, ingeneral,
the costs for treatnent usingthe Soil Tech ATP
syst emvary dependi ng on t he character of the
waste naterial, wthtreatnent costs rangi ng
from$150 t o $250 per ton for a 10-ton per
hour ATP System The factors identified by the
vendor that af fect costs incl ude:

B Misture content of feed naterial ;
B Paticlesize

B Hydrocarbon content;
B Miteria handling characteristics; and
B  Chenical characteristics.

Vendor estinates for nobilization and deno-
bilizationcosts for a10-ton per hour system
range from$700,000 to $1.5 ml lion. [12]

[l OBSERVATI ONS AND LESSONS LEARNED I

Cost (bservations and Lessons Lear ned

B Theactual cost for activitiesdirectly
rel ated to treat nent was $2, 474, 000
whi ch corresponds to $190 per ton of
sol | treated.

B Atotal of $900, 000 was expended i n
this applicationfor before-treat nent
activities, including nobilizationand
prepar at ory wor k and noni t ori ng,
sanpl i ng, testing, and anal ysi s.

Per f ormance QObservati ons and Lessons Lear ned

B The ATP syst emachi eved an aver age
nass renmoval efficiency of 99. 98
percent for P(Bs duringthe full-scal e
cl eanup; thi s was nuch hi gher t han
t he PB soi | / sedi nent cl eanup goal of
97 percent renoval . Treated soil PCB
concentrations ranged from0.4t08.9

ny/ kg.

B The P(BBDRE and total dioxin and
furan stack gas eni ssi on requi renent s

of 99. 9999%DRE and 30 ng/ dscm

respectively, were net after nmaki ng
several nodificationstothe flue gas
treat nent system

B Thenajority of PCBs accumul ated in
t he vapor scrubber oils. Approxi nat el y
50, 000 gal | ons of oil were generated
during ful | -scal e cl eanup and were
di sposed of f site.

U.S. ENVIRONMENTAL PROTECTION AGENCY
Office of Solid Waste and Emergency Response
Technology Innovation Office



Qut board Mari ne Cor poration Superfund Site—-Page 13 of 20 —

Il OBSERVATI ONS AND LESSONS LEARNED (CONT.)

O her (Observati ons and Lessons Lear ned

B Bench-scaletreatability study results subject toalint of 1part-per-billion

RPF-048.pm5\1018-01.pm5

were an accurate predictor of full-
scal e PBrenoval and i ndi cat ed t hat
athernal treatnent systemrenoved
nor e t han 99%of a PCB congener
fromthe soi | / sedi nrent at CMC.

Filot study testing of effluent was
limtedto PCBs and total suspended
solids (TSS). DO scharged wat er was

(ppb) for PBs. Efluent testing

fol  ow ng nobi | i zati on of the ATP uni t
tothesiteidentifiedthe presence of
cont am nant s i ncl udi ng phenol s and
acet one. The wast ewat er syst emwas
nodi fi ed t o reduce phenol and
acetone | evel s to acceptabl e l evel s for
di scharge to a POTW PCB | evel s were
lessthanthe 1 ppb limt.
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I APPENDI X A—TREATABI LI TY STUDY RESULTS I

Treatability Study Cbjectives [6]

B Deterninethe effectiveness of a
thernal treatnent systemfor treating
different matrices contai ni ng pol ychl o-
ri nated bi phenyl s (P(Bs) at the
Qut boar d Mari ne Cor poration (QOV)
Superfund Ste.

B Assess the affect of varying process
operating condi tions, including
resi dence ti ne and type of feed
naterial, onthetreatnent effective-
ness and concentration of P(Bsinthe
treat nent residual s.

Treatability Study Test Description

B Deternmineif PCBs break down during
the treat nent process.

B Determineif the char and ash resi du-
al s contai ndioxins.

B btaindata needed to eval uate t he
operation of athernal treatnent
systemto be used for afull-scal e
renedi ation of the Q\Csite.

Syst emDescri pti on: The bench-scal e system
shownin FHgure A1, consisted of a 12-i nch by
12-inchrotary kiln, ahot vapor condenser, a
condensed liquidcollector, agasfilter, agas
conpressor, and a gas sanpl e bonb. Materi al
was fed intothe kil nthrough a 4-inch port,

and treated sol i ds were w t hdrawn t hr ough

t he sane port. Vapors fromthe kil nwere
condensed and col | ect ed. Condensed vapor s
were separated intowater, oil, and sl udge
subf racti ons. Non- condensi bl e gasses were
filtered, neasured, and col | ect ed. Treat nent
resi dual s i ncl uded treated sol i ds (char and
ash), water, oil, and gasses.

CONDENSED
LIQuiD
COLLECTOR

WET GAS
METER

T NO. |
=T

DATA RECORDED

GTC's FROM ABOVE

GAS FLOW RATE

OIL LEVEL RISE RATE

TEST DRUM PRESSURE
CONDENSER DISCHARGE
PRESSURE

% Oz IN OFF GAS (OPTIONAL)

. OTHERS AS REQUIRED

No s wN-

ROTARY ___ . suip
SEAL_TE2 RINGs
g2 =

3 ELECTRIC
HOT VAPOR ) X 12
CONDENSER, DRUM b
@] . -
SUPPORT [ ROTARY
ROLLERS -3 h EAL
W& & o1
LK e, oGS
WV
Lo

- coLp oR HoT

WATER COOLING
L
P WET GAS
AR METER
PURGE NO. 2
GASES

Feed Materi al : The PCB- cont am nat ed
naterial (feednaterial) usedinthetreatability
study i ncl uded organi ¢ silt (nuck) and sand
that were col |l ected froma soil boringat the
site (the Gescent Dtch areanear aforner
outfall). The nuck was an oi l y sedi nent,

cont ai ni ng | eaves and ot her deconposi ng
naterial, wth ahighwater content. The sand
vas fine, of uniformsize, wth ahighwater
content. The sand was used as t he feed
material for Run Nbo. 2; the nuck was used at
the feed material for Run No. 1; and nuck

m xed wi th cl ean sand was used as t he f eed

ROTARY KILN
4" Dla_FEED AND
SAND DISCHARGE
PORT

9 VARIABLE

Figure A-1 - Bench-Scal e Treatability Test System]6]

Note: Not to scale.
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Il APPENDI X A-TREATABI LI TY STUDY RESULTS (CONT.) NN
Treatability Study Test Description (cont.)

nateria for Run Nbs. 3 and 4, as descri bed B Run Nb. 2: The feed consi st ed of

bel ow

Test Runs: The study consi sted of four test
runs. For each run (batch) treated, two residual
fractions of volatilized!iquidswere collected,
onefraction(referredtoastheretort water)
was col l ected at a kil ntenperature of ap-
proxi nat el y 375-500°F; the second fraction
(referredtoastheretort oil) was col | ected at
a kil n tenperature of approxi mately 650-

1, 116°F. These fracti ons wer e subdi vi ded f or
chemcal analysisintooil, water, and sl udge
subfractions. The test runs were conduct ed
under the fol | owi ng conditions, as suma-
rizedinTabl e A1

B Run No. 1: The feed consi sted of
Qescent Dtchnuck. Therotary kiln
was preheat ed to 300°F and t he
tenperature inthe kil nwas i ncreased
st epwi se t o a maxi numki | n t enper a-
ture of 1,116°F Thetotal resi dence
time for the runwas 117 m nut es.

Qescent Dtchsand. For thisrun, the
rotary kil nwas not preheated. Uoon
addi tion of the sand, the tenperature
was i ncreased st epw se to a naxi -
nmumki | n tenperat ure of 1, 085°F. The
total residencetinefor the runwas
118 nminutes.

B RinNo. 3. Thetest conditions for Run
No. 3 were the same as used i n Run
No. 1 except the feed consi sted of a
m xt ure of cl ean sand and O escent
Otchnuck at aratioof 2.2:1 of
sand: nuck. Inthisrun, therotary kiln
was not preheat ed, the naxi numkiln
tenperature was 1, 088°F, and t he
residence tine was i ncreased to 171
m nut es.

B RinNo. 4 Thetest conditions for Run
No. 4 were the same as for Run No. 3
except the maxi numkil n tenperature
was 1, 059°F, and t he resi dence ti ne
was 90 ninut es.

Tabl e A-1. Test Conditions [6]

Parameter Run No. 1 Run No. 2 Run No. 3 Run No. 4
) Muck and Muck and
Feed Material Muck Sand
Clean Sand Clean Sand
Mass of Feed Material (grams) 1,212.9 3,711.7 3,490.1 827.8
Rotational Speed of Kiln (rpm) 3.5 3.5 3.5 3.5
Maximum Temperature of Heating
1,116 1,085 1,088 1,059
Chamber (°F)
Residence Time (min) 117 118 171 90

Treatability Study Performance Data and Anal ysi s

RPF-048.pm5\1018-01.pm5

Treat ment Performance Data: Feed material s
and sol id and |'iquid residual s were col | ected
and anal yzed for PB 1242 (gaseous resi dual s
were not anal yzed). Tabl e A2 shows t he
concentration of PCB1242 inthe untreated
feed naterials and treated sol i ds, and t he

cal cul ated percent renoval , for the four test
runs. PCB 1242 was anal yzed for inthe feed
nmaterial for RunNos. 1 and 2 only (feed
naterial s were anal yzed tw ce for PCB 1242
intheseruns), andthe treated solids fromRun

Nos. 1, 2, and 3 only; the reason for not

anal yzing untreat ed feed fromRun Nos. 3 and
4, or treated solids fromRun No. 4, is not
availableat thistine

Tabl e A-3 shows t he concentrations of PCB
1242 intheliquidresidua s (oil, water, and

sl udge), and the vol une of |iquidresiduals, for
thefirst twotest runs. Datafor |iquidresidua s
fromthelatter twotest runs are not avail abl e
at thistine
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Il APPENDI X A-TREATABI LI TY STUDY RESULTS (CONT.) NN

Treatability Study Performance Data and Anal ysis (cont.)

Tabl e A-2. Treatnent Performance Data [ 6]

Untreated Feed
Percent Removal
Run No. Analysis 1 Analysis 2 Treated Solids (%)
1 61,335 16,866 ND (0.1) >99
2 26,437 28,900 ND (0.1) >99
3 NA — ND (0.1) NA
4 NA — NA NA

ND = Not det ected. Nunber in parentheses is the reported detectionlimt.

NA = Not avai | abl e.

Tabl e A-3. Liquid Residuals Anal ytical Data and Vol une Measured [ 6]

Run No.1 Run No. 2
PCB 1242 Fraction  Volume PCB 1242 Fraction  Volumes

Fraction Concentration (mg/L) (mL) Concentration (mg/L) (mL)
Retort  Water

Oil 50,877 4 68,861 24

Water 70 602.9 114 502.4

Sludge 5,492 8.1 10,223 trace
Retort  Oil

Oil 235,308 86.3 959,170 49.3

Water 16 44.3 12 32.1

The char and ash fromRun No. 1 were

anal yzed for 2, 3,7, 8-tetrachl orodi benzo- p-

di oxi n. The concentration of 2, 3,7, 8-

t et rachl or odi benzo- p-di oxi ni n the char and
ash products fromRun No. 1 was | ess t han
thereported detectionlinit of 0.3 ng/g.

Per f or mance Dat a Assessnent: The perf or-
nance dat a conparing PCB concentrations in
untreated feed and treated sol i ds (Tabl e 2)
shows that the thernal treatnent system
renoved nore than 99%of PCB 1242 and
achi eved a concentrationinthe treated solids
of lessthanthe anal ytical detectionlimt (0.1
ny/ kg) for both muck and sand feed nateri -
ds

Varying feed naterial (nuck and sand) di d not
appear to affect the treatnent perfornance
achi eved by the thernal desorption system
but di d affect the concentration of P(B 1242
intheliquidresidua s. Treatnent of sand
gener at ed hi gher concentrations of P(B 1242
intheretort water and oil thantreatnent of
muck. I nsufficient datawere collectedto

det er mi ne whet her resi dence tine af f ect ed
treat nent ef fectiveness or concentration of
PBsinthetreatnent residuals. I nsufficient

datawere col | ected to assess the ef fecti ve-
ness of treating mxtures of nuck and cl ean
sand.

To deternmine i f PCBs break down during t he
treat nent process, the mass of PCB 1242 fed
tothe treatnent systemwas conpared with
the mass of PCB 1242 exiting the system Thi s
cal cul ati on, shown bel owin Tabl e A4, pro-

vi des i nconcl usi ve i nf ormat i on concer ni ng t he
potential breakdown of PCBs.

Tabl e A-4 shows that the mass of PCB 1242
entering and exiting t he syst emconpar ed

wel | for Run Nb. 1 (20.5 gmentering and 20. 6
gmexiting), and not as well for Run No. 2
(107. 3 gmentering and 49. 1 gmexi ti ng).
Athough different naterial s werefedtothe
systemin the two runs (nmuck and sand),

vhi ch nay account for the variationinresults,
it seens norelikelythat thevariationin
resultsis dueto uncertainties concerning

anal ytical accuracy, potential |osses of PR(Bsin
gas streans or as coatings on col | ection|ines
or because of | ack of honogeneity i n sanpl es
of feednaterial. Olutions of upto 30,000to0
1were used to quantitate the PGB concentra-
tionsinfeed naterial s and treat nent residu-
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Il APPENDI X A-TREATABI LI TY STUDY RESULTS (CONT.) NN

Treatability Study Performance Data and Anal ysis (cont.)

Tabl e A-4. Cal cul ated Mass of PCB 1242 in Run Nos. 1 and 2*

PCB 1242 Mass of PCB 1242
Quantity of Material Concentration (gm)
Run No. 1
Feed Material 1,212.9 gm 16,866 mg/kg 20.5
Retort  Water
Oil 4 mL 50,877 mg/L 0.2
Water 602.9 mL 70 mg/L 0.04
Sludge 8.1 mL 5,492 mg/L 0.04
Retort  Oil
Oil 86.3 mL 235,308 mg/L 20.3
Water 44.3 mL 16 mg/L 0.0007
Run No. 2
Feed Material 3,711.7 gm 28,900 mg/kg 107.3
Retort  Water
Oil 24 mL 68,861 mg/L 1.7
Water 502.4 mL 114 mg/L 0.06
Sludge trace 10,223 mg/L —
Retort  Oil
Oil 49.3 mL 959,170 mg/L 47.3
Water 32.1 mL 12 mg/L 0.0004

*Treat ed sol i ds are not shown on this tabl e because PCB 1242 was not detected in this

resi dual .

als. Dlutions of thisnagnitudetendtolint
the accuracy of anal ytical results; thetreat-
nent vendor indi cated that additional | abora-
tory work was required to i nprove t he accu-
racy of theresults.

Limted datawere col lectedto deternmineif

di oxi ns appear inthe treatnent residual s. The
one sanpl e of char and ash anal yzed

for di oxi ns showed that the concentration of
2,3,7,8-tetrachl orodi benzo- p-di oxi h was
lessthanthereported detectionlinit of 0.3
ng/ gm

Limted dat a needed t 0 eval uat e t he operati on
of athernal treatnent systemto be used for
afull-scal erenediationof the QL site were
obtainedduringthistreatability study. Treat-
nent performance data wer e obt ai ned on t he
affect of varyingfeed materials, but not onthe
affect of varyingkilntenperature or resi dence
tine. Additional data on concentrations of
PBsinliquidresidual s collectedat varying
tenper at ures were al so obtai ned during this

st udy.

Per f or mance Dat a Conpl et eness: Data are
availabletoperformalinited nateria bal ance
on PCB 1242 concentrations during two t est
runs of this study, includingdataon untreated
feednaterias, treatedsolids, andliquid
residual s. No data are avai |l abl e on of f - gasses
fromthe system Infornation |inking treatnent
per f or mance w th key operati ng par anet ers
(tenperature, residenceting) are al so avail -
ablefor this study.

Performance Data Quality: Several itens
concerning limtations onanal ytical data

quality wereidentifiedduringthis study,
includingdilutionandlack of homogeneity of
sanpl es. Sanpl es were required to be dil uted
up to 30,000 to one prior to chenical anal ysis
for PGB 1242. Such dilutions (over 4 orders of
nagni tude) tendtolinit the accuracy of

anal ytical results. Milti-phase sanpl es (e. g.,
feed naterial s) were nmixed prior to chem cal
anal ysis. Mxi ng may not have produced a
conpl et el y hormogeneous sanpl e for anal ysi s.
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Il APPENDI X A-TREATABI LI TY STUDY RESULTS (CONT.) NN
(bservations and Lessons Learned

Per f or mance Observations and Lessons O her (bservations and Lessons Lear ned
Lear ned . .
B The water and oi | residual s produced
B Treatnent perfornmance data i ndi cat ed during treatnent contai ned PCBs, and
that the thernal treatnent system the oi | contai ned t he hi ghest concen-
renoved nore than 99%of PCB trations of PBs.

1242, and achi eved a concentrationin
thetreated solids of | essthanthe

anal ytical detectionlinit (0.1 ngy kg)
for both nuck and sand feed mat eri -
ds B Because m xed cl ean sand/ cont am -
nated medi a feed nat eri al s were not
testedinthis study, infornation useful
for scal e-up under t hese conditions
was not obtai ned during this study.

B Aalytical lintations regardi ng sam
plingdilutionandlack of honogeneity
l'intedthe useful ness of this study.

B Pelimnary resul ts were inconcl usi ve
i N showi ng whet her PCBs break down
during treat nent .

B The char and ash resi dual s di d not
contai ndetectabl el evel s of 2,3,7, 8
t et rachl or odi benzo- p-di oxi n.

Il APPENDI X B-ANALYTI CAL ReSULTS I

PCB Anal ytical Results Untreated and Treat ed Soi |l / Sedi nent [10, 11]

Untreated Treated PCB Untreated Treated PCB
Soil/Sediment Soil/Sediment Removal Soil/Sediment Soil/Sediment Removal
Sample Concentration(a) Concentration(a) Efficiency Sample Concentration(a) Concentration(a) Efficiency
Date (mg/kg) (mg/kg) (%) Date (mg/kg) (mg/kg) (%)

01/22/9 11,000 2.2 99.98 02/12/9 12,000 3.9 99.97
01/23/9 23,000 2.2 99.99 02/13/9 13,000 2.4 99.98
01/24/9 15,000 4.5 99.97 02/14/9 14,000 2.9 99.98
01/25/9 13,000 5.9 99.95 02/15/9 13,000 3.8 99.97
01/26/9 8,500 7.4 99.91 02/16/9 11,000 2.1 99.98
01/27/9 9,600 8.9 99.91 02/17/9 9,200 4.1 99.96
01/28/9 9,600 1.2 99.99 02/18/9 9,000 1.4 99.98
01/29/9 2,400 1.5 99.94 02/19/9 9,500 1.5 99.98
01/30/9 9,600 3.9 99.96 02/20/9 10,000 2.5 99.98
01/31/9 12,000 5.9 99.95 02/21/9 11,000 2.2 99.98
02/01/9 13,000 3.7 99.97 02/22/9 7,300 1.3 99.98
02/02/9 8,600 1.6 99.98 02/23/9 6,900 1.8 99.97
02/03/9 14,000 3.5 99.98 02/24/9 7,300 1.6 99.98
02/04/9 15,000 2.1 99.99 02/29/9 7,500 0.99 99.99
02/05/9 10,000 2.5 99.98 03/01/9 7,900 0.86 99.99
02/06/9 12,000 1.5 99.99 03/02/9 6,400 0.43 99.99
02/07/9 12,000 1.5 99.99 03/03/9 8,100 0.51 99.99
02/08/9 10,000 2 99.98 03/04/9 6,600 0.61 99.99
02/09/9 12,000 1.8 99.99 03/05/9 6,300 0.53 99.99
02/10/9 14,000 1.2 99.99 03/17/9 9,900 1.4 99.99
02/11/9 14,000 2.3 99.98 03/18/9 10,000 3.8 99.96
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Il APPENDI X B-ANALYTI CAL RESULTS (cCONT.) NN

PCB Anal ytical Results Untreated and Treated Soi | / Sedi nent

(conti nued) Stack Gas Test Results [11]
Untreated Treated PCB Total Dioxin/Furan
Soil/Sediment Soil/Sediment Removal Stack Gas Test Concentration
Sample Concentration(a) Concentration(a) Efficiency Date PCB DRE (%) (ng/dscm at 7% O ,)
Date mg/k mg/k %
Cmgiiied) Cmgiiied) ) 01/28/92 99.9925 1,037.00

04/08/9 9,200 1.5 99.98

02/04/92 99.9568 19.66
04/09/9 8,600 1 99.99

02/10/92 99.9708 661.60
04/10/9 9,000 1.1 99.99

02/18/92 99.9944 289.80
DasaalE SO 1.4 L 03/04/92 99.9962 109.40
04/13/9 11,000 0.93 99.99 03/05/92 99.9985 71.43
04/14/9 14,000 2.3 99.98 03/05/92 99.9992 31.84
04/15/9 14,000 1.3 99.99 03/17/92 99.99944 13.74
04/16/9 21,000 1.2 99.99 04/09/92 99.99768 77.8
05/12/9 5,400 0.95 99.98 04/10/92 99.99968 24.7
05/13/9 10,000 2 99.98 05/12/92 99.99991 NA
05/14/9 11,000 1.2 99.99 05/13/92 99.99997 NA
05/30/9 12,000 0.69 99.99 05/13/92 99.99897 NA
05/31/9 9,200 0.57 99.99 ez SRHIRRE B

06/02/92 99.99994 NA
06/01/9 12,000 0.72 99.99

06/02/92 99.99991 NA
06/02/9 12,000 1.3 99.99

06/09/92 99.99997 NA
06/03/9 10,000 0.82 99.99

06/16/92 99.99999 NA
06/04/9 9,200 0.4 99.99
06/05/9 11,000 0.43 99.99 NA = Not Anal yzed.
06/06/9 10,000 7.1 99.93
06/07/9 9,400 3.1 99.97
06/08/9 8,000 1.3 99.98
06/09/9 8,900 1.1 99.99
06/10/9 11,000 1.8 99.98
06/11/9 9,700 0.61 99.99
06/12/9 9,700 1.4 99.99
06/15/9 10,000 1.6 99.98
06/16/9 10,000 0.71 99.99
06/17/9 8,600 1 99.99
06/18/9 10,000 1.7 99.98
06/19/9 11,000 0.75 99.99
06/20/9 9,900 2.6 99.97
06/21/9 9,800 4.8 99.95
06/22/9 8,800 5 99.94

(a)Untreated and treated soi |l /sedi nent concentrations are
based on conposites generated from8: 00 AMon t he
correspondi ng date to 8: 00 AMt he next nor ni ng.
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Noti ce

Preparation of this report has been funded whol Iy or inpart by the US Environnental Protec-
ti on Agency under ontract Nunber 68-VB-0001. It has been subj ect to adm nistrative revi ew
by BEPA headquarters and Regi onal staff and by t he t echnol ogy vendor. Mention of trade nanes
for comrmerci al products does not constitute endorsenent or recomrendation for use.
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